Abstract: Male and female animals frequently have different foraging behaviours owing to differences in body size or nutritional demand, or to intraspecific competition. We studied foraging by Egyptian fruit bats (Rousettus aegyptiacus (E. Geoffroy, 1810)) in Cape Town, South Africa, to test predictions based on differences in nutritional demand during reproduction. Using radiotelemetry, we compared emergence, return, and foraging times of males and females during pregnancy and lactation. We also determined home-range size, habitat use, and use of figs (genus Ficus L.), which are a potential source of calcium for lactating females. During the pregnancy period, males left their roost later than females and were away from the roost for shorter periods. There were no differences in timing of foraging during lactation. Females foraged in native forest more than males did, but home-range size did not differ. There was no evidence that females fed on figs more than males did. Differences in foraging behaviour were not as predicted based on nutritional and energetic differences. The small population may have meant that there was little competition for food, and figs may have provided a profitable source of energy for both males and females. Differences in the timing of foraging are best explained by the need for males to defend roosting sites.
Introduction
Males and females of many animals differ in their foraging ecology and behaviour and essentially occupy different niches (e.g., fish: Berglund et al. 2006; birds: Clarke et al. 1998; Weimerskirch et al. 2006; mammals: Rose 1994; Stokke 1999; Beck et al. 2007 ; vertebrates: Ruckstuhl and Neuhaus 2005) . Various hypotheses have been proposed to explain such differences, including sexual size dimorphism and resultant differences in energy requirements, predation risk, or foraging ability; differences in trade-offs between foraging and other activities such as those involved in reproduction; and niche divergence in response to intraspecific competition (e.g., Main et al. 1996; Beck et al. 2007 ).
Although the underlying causes likely differ among species, the results are that the sexes differ in foraging timing (e.g., Grinevitch et al. 1995; Senior et al. 2005) , habitat use (e.g., Wilkinson and Barclay 1997; Clarke et al. 1998) , and diet (Rose 1994; Ginnett and Demment 1997; Stokke 1999; Beck et al. 2007 ).
Among mammals, sexual dimorphism in body size is frequently hypothesized to contribute to foraging differences between the sexes (e.g., Main et al. 1996; Beck et al. 2007 ). Individuals of the larger sex may require more energy and nutrients and obtain those by consuming more, or more nutritious, food. In addition, the energy, nutrient, and timing demands on females and males differ during reproduction. The energetic demands of lactation are particularly great (Gittle-man and Thompson 1988) , and foraging by females may be constrained by having to nurse and defend young with limited mobility. In contrast, in mating systems involving male defense of resources or females, males may maximize fitness by allocating little time to foraging during the mating season (e.g., Miquelle 1990; Alberts et al. 1996) .
There are several reasons why male and female bats might forage differently. As in other mammals, pregnancy and lactation impose large energy and nutrient demands on females and they respond by foraging for longer and in different habitats than males do (e.g., Barclay 1989; Grinevitch et al. 1995; Wilkinson and Barclay 1997; Senior et al. 2005) , and occupy different altitudinal zones (Barclay 1991; Cryan et al. 2000; Senior et al. 2005; Dietz et al. 2006 ). In addition, calcium may be a limited resource for lactating female bats because their diets are relatively low in calcium, young bats are dependent on their mother until almost fully grown, and items that some animals consume to augment their intake of calcium are not available to bats (Barclay 1994) . This may mean that reproductive females must forage for foods with a different nutrient composition than males do and (or) may have to forage for longer.
Almost all of the studies comparing the foraging behaviour of male and female bats have involved insectivorous species. Frugivorous species may have different constraints in terms of foraging because of the generally low protein and calcium content of fruit (Thomas 1984; Barclay 1994 ). This may be particularly important for reproductive females and mean that they forage differently than males.
The purpose of our study was to test the reproduction--nutrition hypothesis which proposes that female fruit bats forage differently than males because of differences in their energetic and nutrient demands during reproduction. We predicted that during reproduction, females must forage for longer than males so as to meet their increased energy and nutrient demands. We also predicted that females should be more selective in their diet and should search out fruits with particularly high calcium content, such as figs (genus Ficus L.; O'Brien et al. 1998 ). This could influence the homerange size of females compared with that of males. To test these general predictions, we studied the foraging behaviour of the Egyptian fruit bat (Rousettus aegyptiacus (E. Geoffroy, 1810)) in an urban setting involving both natural and anthropogenic habitats and native and non-native fruit trees. Rousettus aegyptiacus, like most bats, has little sexual dimorphism in terms of body size (Taylor 2000) , allowing us to focus on predictions based on differences in nutritional and time demands faced by males and females during different stages of reproduction.
Based on the above, and preliminary observations of R. aegyptiacus feeding extensively on native figs (Ficus sur Forssk) at trees far from the bats' diurnal roost (D.S. Jacobs, unpublished data), we predicted that reproductive female R. aegyptiacus, especially lactating females, would (i) forage for longer than males do to meet their energy and nutrient demands; (ii) forage farther from their roost and have larger foraging home ranges because of the need to visit more fruit trees and relatively scarce fig trees; (iii) depart to forage earlier than males do so as to reach fig trees before the number of ripe figs is diminished by other foraging bats; and (iv) forage more in residential areas than males do because that is where both native and non-native figs occur.
Study species
Rousettus aegyptiacus is a widespread fruit bat (Chiroptera, Pteropodidae). It is found in the Middle East, and along the coast of Pakistan south through the coast of the Arabian Peninsula and eastern Africa to South Africa. In western Africa, it is found from Senegal south to Angola (Kingdon 1974; Kwiecinski and Griffiths 1999) . It is the only fruit bat in the Western Cape Province of South Africa (Taylor 2000) . Adults weigh approximately 130 g with little sexual dimorphism (Taylor 2000) . Individuals roost diurnally in colonies of 100s to 1000s in dark caves that are accessible owing to this species' ability to echolocate (Kwiecinski and Griffiths 1999) . The diet consists of nectar, flowers, and fruit, although fruit dominates. In South Africa, the diet includes the fruit of various species of figs, as well as Cape ash (Ekebergia capensis Sparrm.), saffronwood (Cassine crocea (Thunb.) Kuntze), yellowwood (genus Podocarpus Persoon), Diospyros L., and Syzygium R.Br. ex Gaertn. (Jacobsen and du Plessis 1976; Herzig-Straschil and Robinson 1978; Taylor 2000) . Individuals roost in a tree while ingesting fruit. They squeeze the flesh of the fruit against the ridged upper palates of their mouths, swallow the juice and pulp, and spit out the skin and seeds in characteristic "spit-outs". Figs are a staple in the diet of this and many other fruit bats (e.g., Parry-Jones and Augee 1991; Funakoshi et al. 1993; Stier and Mildenstein 2005) , possibly because of their year-round availability (e.g., Van Wyk and van Wyk 1997) and their relatively high calcium content (O'Brien et al. 1998 ). In our study area in the suburbs of Cape Town, South Africa, this species is considered a pest by some, as it feeds on the fruits of exotic and native trees planted in gardens and public areas and defecates on walls and cars (Taylor 2000) .
In South Africa, R. aegyptiacus mates in spring (July to September) and, after a gestation of approximately 4 months, a single pup is born in summer (November and December). Lactation lasts for from 9 to 12 weeks (Jacobsen and du Plessis 1976; Kwiecinski and Griffiths 1999; Taylor 2000) , and for the first few weeks, the female carries her young while she forages.
Materials and methods
We conducted this study in Cape Town, South Africa (33°55′S, 18°22′E), from September 2004 to March 2005. The study area was centred around Table Mountain (maximum elevation 1113 m), which is in Table Mountain National Park situated on the Cape Peninsula. The top and higher slopes of the mountain are covered by native vegetation, but the surrounding lower elevations are residential suburbs. The area has a coastal climate with cool wet winters and warm dry summers. Mean annual rainfall varies considerably across the Cape Peninsula from 1000 to 2000 mm and the mean annual temperature varies from approximately 22°C in the city centre, to 16°C on the top of the mountain (Cowling et al. 1996) .
Native vegetation in our study area was dominated by fynbos shrubland that covers over 90% of unaltered land. This is a very diverse vegetation of low shrubs and is prone to fire.
On the eastern slopes of Table Mountain , remnant pockets of native forest occur, containing broadleaved evergreen trees such as bladder-nut (Diospyros whyteana (Hiern)), Cape beech (Rapanea melanophloeos (L.) Mez), Cape saffron (Cassine peragua L.), rock ironwood (Chionanthus foveolatus (E. Mey) Stearn), and hard pear (Olinia ventosa (L.) Cufod.) (Cowling et al. 1996) . Historically, this native forest was more extensive but was reduced after Europeans settled the area in the 1600s (Campbell and Moll 1977) . A large botanical garden (Kirstenbosch) is situated on the eastern slopes of the mountain and contains both native and non-native trees. In the residential suburbs, gardens contain native South African species such as broom cluster figs (F. sur) and Outeniqua yellowwood (Podocarpus falcatus (Thunb.) R.Br. ex Mirb.), as well as non-native species potentially suitable as food for R. aegyptiacus such as domestic figs (Ficus carica L.) and loquat (Eriobotrya japonica (Thunb.) Lindl.).
We captured R. aegyptiacus at a cave on the back table of Table Mountain . The cave was used year-round as a diurnal roost by approximately 300 males and females. We caught individuals during the day using mist nets and hand nets. We identified individuals to sex and age (adults versus juveniles), and females were categorized as to their reproductive condition. Pregnancy was determined by palpation of the abdomen, although early pregnancy (September) was likely undetectable. As the reproductive rate of female R. aegyptiacus in South Africa is over 90% (Jacobsen and du Plessis 1976; Penzhorn and Rautenbach 1988) , we assumed that females caught early in the season were pregnant. Lactating females carried young attached to their nipple.
We placed radiotelemetry collars (BD2; Holohil Systems Ltd., Carp, Ontario, Canada) weighing 3.7 g on adult male and female R. aegyptiacus from September to December 2004. Radio transmitters weighed less than 3% of the bats' body mass and were made with a cotton-thread collar (in plastic tubing) so that the collar would eventually fall off. Animals were captured, handled, and cared for in accordance with the guidelines of the Canadian Council on Animal Care. We tracked the behaviour of collared individuals in two ways. We placed a Lotek SRX 400 (Lotek Engineering Inc., Newmarket, Ontario, Canada) scanning receiver in the roost cave to record the presence or absence of each transmitter every 10 min. This allowed us to determine the emergence and return times of individuals and calculate the length of foraging bouts. We also followed collared individuals at night, either in vehicles or on foot, depending on the habitat. We tracked individuals using radiotelemetry receivers (model R1000; Communications Specialists Inc., Orange, California, USA) and five-element yagi antennae and recorded signal direction at least every 15 min when we were not moving. To pinpoint foraging locations, we either used two receivers simultaneously in different locations and triangulated, or followed individuals with a single receiver and, once they had settled in a feeding area, moved locations to triangulate their position. At several locations, we were able to visually observe individuals as they foraged either using ambient light or the light provided by street lights.
To assess the availability of calcium in fruit eaten by R. aegyptiacus, we collected fresh fruit from trees in our study area. We dried fruits for 48 h at 50°C and then measured calcium content in nitric-acid-digested samples using a Varian AAS 30 atomic absorption spectrophotometer (Varian Inc., Palo Alto, California, USA).
We analyzed the emergence, return, and foraging times of R. aegyptiacus using analyses of variance with sex, time period (September and October versus November through January), whether it rained at night, and individual as main effects, and the sex by time-period interaction. We broke the study into the two time periods because night length was longer early in the study, and because the energetics and flight ability of females early in pregnancy (September and October) are likely different from those of late pregnant and lactating females (November through January). Both factors likely influence foraging behaviour. All analyses were conducted using SAS version 8.1 (SAS Institute Inc., Cary, North Carolina, USA). We used an a value of 0.05 and present means ± SE unless otherwise indicated.
Results
We radio-collared 21 adult R. aegyptiacus and obtained at least some foraging data from 20 of those, including 7 adult males, 4 females caught early in the season (September) when pregnancy could not be detected, 5 obviously pregnant females, and 4 lactating females. All females caught in September and October (n = 10) were either pregnant or not yet obviously pregnant. On 24 November, only one of five females was lactating and the rest were pregnant but likely gave birth before the transmitters were lost. In December and January all three females we caught were lactating.
Transmitters lasted from 1 to 95 days on a bat. We obtained 454 departure and 431 return times at the cave, but because some individuals occasionally roosted at an alternative cave or entered quickly and roosted out of range of the receiver, this resulted in 398 bat-nights (1 bat-night equals 1 bat tracked for 1 night) for which we had both departure and return. We refer to the time a bat spent out of the cave at night as "foraging time", although not all of it was necessarily spent actively foraging. Indeed, we observed individuals in the middle of the night roosting in trees for up to 56 min without actively consuming fruit. We tracked the movement of bats on 70 nights and determined the general foraging habitat (native forest versus residential) for a total of 252 bat-nights (138 for males, 55 for pregnant or not yet obviously pregnant females, and 59 for lactating females). Of those, we were able to pinpoint specific feeding locations for 139 bat-nights, including 62 for males, 30 for pregnant or not obviously pregnant females, and 47 for lactating females.
Individuals left the roost cave between 21 and 183 min after sunset. Emergence time varied significantly (ANOVA, F [432, 453] = 33.07, P < 0.001). Individual bats differed in their mean emergence time (F [17, 453] = 13.38, P < 0.001) and bats left the roost later if it rained at the usual emergence time (F [1, 453] = 229.3, P < 0.001). Males and females emerged at different times (F [1, 453] = 51.16, P < 0.001), and emergence differed between the two time periods (F [1, 453] = 16.34, P < 0.001). However, there was a significant interaction between sex and time period (F [1, 453] = 36.08, P < 0.001; Table 1 ). In the early period (September and October), females emerged significantly earlier than males did (TukeyKramer's test, P < 0.05), while in the later period (November through January), there was no difference between the sexes (P > 0.05). Females left at approximately the same time relative to sunset, regardless of the time period (P > 0.05), whereas males left later during the early period compared with the later period (P < 0.05; Table 1 ).
Individuals departed from the cave in a relatively consistent order. For example, on 23 nights for which we had departure times for the same three males in October and November, the same male left first on all but 1 night and another left last on 18 nights. Among females, female 13 was always last to leave the cave (n = 20 nights) regardless of whether we had data for one, two, or three other females.
Bats returned to the roost cave between 217 and 21 min before sunrise. Return time varied significantly (F [411, 430] = 14.77, P < 0.001), but this was due to differences among individuals (F [15, 430] = 15.92, P < 0.001; Table 1 ). The sexes did not differ and return time relative to sunrise was similar early and late in the reproductive season. At all times of the year, both sexes returned, on average, approximately 80 min before sunrise (Table 1) .
Because of the differences in departure time, the amount of time spent out of the cave varied significantly (F [379, 397] = 40.51, P < 0.001; Fig. 1 ). The total time varied from 310 to 570 min. Rain, which occurred on five nights during the study, curtailed foraging (F [1, 397] = 39.4, P < 0.001). Individuals also differed in their foraging time (F [14, 397] , P < 0.001). Differences between the sexes (F [1, 397] = 28.5, P < 0.001) and time periods (F [1, 397] = 195.0, P < 0.001) explained much of the variation, but there was also a significant interaction between sex and time period (F [1, 397] = 18.9, P < 0.001; Fig. 1 ). In September and October, females were out of the roost for longer than were males (Tukey-Kramer, P < 0.05), whereas there was no difference in November through January (P > 0.05). Both sexes were out of the roost for less time per night during the late period, although this was associated with shorter nights in November through January (approximately 9.5 h between sunset and sunrise), compared with September and October (approximately 11.5 h).
Radio-collared R. aegyptiacus emerged from the cave and flew east, descending from Table Mountain either into the native forest on the mountain slopes and the Fernwood Estate, or into residential areas to the east and northeast of the cave (Fig. 2) . Individuals tended to fly directly to an area and then remain there for an extended period (hours). Each individual typically used the same general foraging area for many nights in a row.
Individuals foraged in native forest more often (59.1%, n = 252 locations from 15 bats) than in residential areas (40.9%), but this varied with sex and season. Overall, females foraged in native forest more (67.5%, n = 114 locations, 9 bats) than males did (52.2%, n = 138 locations, 6 bats; c 2 test, c 2 = 5.48, P = 0.02). Both sexes foraged primarily in the native forest in September and October, although our sample size was relatively small (females 100%, n = 8 locations, 2 bats; males 82.6%, n = 23 locations, 3 bats). Both sexes made greater use of residential areas in November and December, although females foraged significantly more often in forests (86.7%, n = 45 locations, 5 bats) than did males (56.9%, n = 72 locations, 6 bats; c 2 = 8.79, P = 0.003). Both sexes foraged extensively in the suburbs in January and February, although again females used forests significantly more often (49.2%, n = 61 locations, 4 bats) than males did (27.9%, n = 43 locations, 5 bats; c 2 = 3.90, P = 0.048).
Individuals differed in the consistency of their habitat use. Some were almost always located in the native forest, whereas others were almost always found in residential areas. Of six males with sufficient data (n ≥ 12 nights), one consistently (i.e., >80% of the time) foraged in residential areas, two foraged consistently in the forest, and the other three used both habitat types in approximately equal proportions. Among four females, two consistently foraged in the forest and the other two used both habitats.
The foraging locations used by R. aegyptiacus covered a large area. Males flew a minimum of 1.7 km and up to 6.9 km straight-line distance from their cave to foraging locations, whereas females flew at least 1.5 km and up to 6.9 km. For six males and six females for which we had at least 3 foraging locations (maximum 30), mean foraging distance ranged from 3.0 to 5.0 km for males and from 2.6 to 6.9 km for females. There was no significant difference between the sexes, whether we compared individual means (males, mean of means = 3.7 ± 0.3 km; females, mean of means = 4.1 ± 0.6 km; Student's t test, t [10] = 0.46, P = 0.66), or all individual distances (males, mean of means = 3.9 ± 0.2 km; females, mean of means = 3.8 ± 0.2 km; t [134] = 0.14, P = 0.89). The farthest foraging location for both males and females was a group of four native fig trees (F. sur) located 6.9 km northeast of the cave in a residential area (Baxter; Fig. 2 ). We observed many R. aegyptiacus feeding at these trees at various times during the study. Radio-tagged individuals typically flew directly from the cave to the trees and did so consistently for up to four nights in a row while ripe figs were available. At another F. sur (SACS), 5.3 km from the cave, individual radio-collared bats foraged for up to six nights in a row. In early December, four of the nine radio-collared bats (one of four females and three of five males) fed at the Baxter fig trees, whereas in January, four of the seven radiocollared bats (two of three females and two of four males) fed at the SACS fig tree. There was no difference in the proportion of radio-tagged males and females that fed at the fig trees (Fisher's exact test, P = 0.99). Likewise, there was no difference in the mean number of nights that individual males (3.4 nights, n = 5 bats) or females (3.3 nights, n = 3 bats) visited the figs (Student's t test, t [6] = 0.05, P = 0.96), although our sample sizes were small.
We estimated the foraging home range of R. aegyptiacus from foraging locations using minimum convex polygons with and without the roost cave included. Male home ranges (n = 6) ranged from 2.12 to 7.44 km 2 without the cave (4.02 ± 1.00 km 2 ), and from 3.13 to 10.97 km 2 with the cave included (6.62 ± 1.36 km 2 ). Female foraging home ranges (n = 5) varied from 0.35 to 5.25 km 2 (2.57 ± 0.96 km 2 ) and from 1.73 to 9.43 km 2 (5.16 ± 1.34 km 2 ) with and without the cave included, respectively. In neither case was home-range size different between the sexes (with the cave included: t Although we observed as many as nine R. aegyptiacus in or near the fig trees and the palm at any one time, agonistic interactions were rare and were restricted to the palm tree when one bat tried to land at or near another individual that was already roosting. We never observed any interactions at the fig trees. During periods when a tree had ripe fruit, the number of figs declined rapidly over about a week, but many became over-ripe and fell to the ground before being consumed by bats.
On 16 nights in September and October when there were ripe figs on at least one of the Baxter fig trees, we counted the number of bats that we observed at one time circling the fig trees or roosting in the palm tree (1.13 ± 0.33 bats). We observed significantly more bats in December and March (n = 17 nights, mean = 4.29 ± 0.57 bats; t [31] = 4.72, P < 0.001), again when ripe figs were present. Of the four radio-collared R. aegyptiacus that we tracked to a fig tree and that we had departure times for on nights immediately before, during, and after they fed on figs, three departed from the cave at the same time relative to sunset whether they fed on figs or not (Student's t test, t tests, P > 0.05). The other bat departed significantly later when it fed on figs (t [6] = 3.24, P = 0.02).
Observations of foraging R. aegyptiacus at other locations, especially in the native forest, were more difficult because of limited light and access. On two of five nights of observation in the native forest above Kirstenbosch in October and November, we observed numerous R. aegyptiacus flying along paths through the forest. At that time, many D. whyteana, O. ventosa, and Rapanea melanophloeos were in fruit and we observed a R. aegyptiacus land in a D. whyteana tree among fruit. At that site, and another in the forest, we found many spit-outs composed of the seeds or calyx (which forms the "bladder" around the fruit; Van Wyk and van Wyk 1997) of D. whyteana. On 6 November, we also found a D. whyteana seed among spit-outs from figs at the palm roost at Baxter. We found no evidence that R. aegyptiacus fed on O. ventosa or Rapanea melanophloeos.
At Kirstenbosch Botanical Garden in September, we found many spit-outs from F. sur and P. falcatus under those trees planted in the garden. In contrast, at several Ficus macrophylla Desf. ex Pers., an Australian species of fig planted at Kirstenbosch and Baxter, we found no evidence (bats or spitouts) that bats fed on the figs when the trees were in fruit in September despite the trees being less than 200 and 100 m, respectively, from F. sur that the bats were feeding at. Likewise, there was no evidence that R. aegyptiacus fed at F. carica at SACS, although the tree was less than 100 m from the F. sur that many bats fed at in January.
There was evidence that R. aegyptiacus fed on fruits of E. japonica, an introduced tree from southeast Asia. Bats were observed feeding in a loquat tree in the suburbs in late July (G. Bronner, personal communication), and we observed many spit-outs and faeces around another fruiting loquat in the suburbs in late September.
The calcium content of the three species of fruits we analyzed varied significantly (ANOVA, F [2, 28] = 30.9, P < 0.001). Ficus sur (20.8 ± 5.3 g (mean ± SD), n = 32) had the highest calcium content (4.5 ± 1.2 ppt (mean ± SD), n = 20). Dyspyros whyteana fruits (without the seeds; 4.3 ± 1.1 g (mean ± SD), n = 10) were relatively high in calcium (3.3 ± 0.6 ppt (mean ± SD), n = 3) and did not differ from F. sur (Tukey's test, P > 0.05), whereas P. falcatus fruits (4.9 ± 1.2 g (mean ± SD), n = 14) had significantly lower calcium than either of the other two species (0.8 ± 0.2 ppt (mean ± SD), n = 6; Tukey's tests, P < 0.01 in each case).
Discussion
The "sexual size dimorphism" hypothesis and the "reproduction energetics" hypothesis have been used to explain differences in the foraging behaviour of male and female animals. By studying a species with little sexual dimorphism, we could focus on foraging differences predicted based on differences in the energy and nutrient demands of reproductive males and females. Based on those differences, we predicted that male and female R. aegyptiacus would differ in their foraging behaviour in a number of specific ways. Although we found some differences, for the most part our predictions were not supported. For example, during lactation, the most energetically and nutritionally demanding time for reproductive female mammals (Gittleman and Thompson 1988) including bats (Kurta et al. 1989; Barclay 1991) , female R. aegyptiacus left their roost no earlier than males and were absent from the roost for the same length of time. Males and females also foraged at similar distances from the roost and had the same home-range size.
Male and female R. aegyptiacus did differ in their emergence time and time spent out of the roost during the pregnancy period, as we predicted. However, the differences are best explained by changes in male behaviour, rather than female behaviour associated with their increased energy demands. In spring, males left their roost later than females, and later (relative to sunset) than either males or females during lactation in summer. The delayed departure of males in spring is best explained by them defending their roosting territory in the cave during the time that mating may still have been taking place. This was also suggested by Korine et al. (1994) to explain delayed male emergence at a colony of R. aegyptiacus in Israel. However, they also suggested that females left early to reach fruit resources before males did, or to travel to more distant fruit patches, because of the greater energy demands of females. Our data do not support this explanation. The greatest difference in energy and nutrient demand between males and females occurs during lactation and yet females left no earlier than males and stayed out no longer.
If reproductive female R. aegyptiacus do have greater nutritional demands than males, why was this not evident in their foraging behaviour? There are several possibilities. First, we suggest that fruit was abundant and there was little or no intraspecific competition that would favour early departure by females. We never observed aggressive interactions at fruit trees, and fruit, especially F. sur, was not depleted by foraging bats (or other frugivores) and frequently rotted or fell to the ground. Early departure from roosts may increase predation risk for bats (e.g., Fenton et al. 1994) . Peregrine Falcons (Falco peregrinus Turnstall, 1771) have been documented preying on R. aegyptiacus in our study area (A. Jenkins, personal communication), and Lanner Falcons (Falco biarmicus Temminck, 1825) have been observed preying on them elsewhere in South Africa (Jacobsen and du Plessis 1976) . With little benefit from leaving the roost early, the potential increased risk of predation may favour a similar departure time, at least during the lactation period, for both males and females.
The small size of the colony of bats that we studied may also contribute to the lack of foraging differences between males and females. Other colonies studied in South Africa contained 1000s of individuals (Jacobsen and du Plessis 1976; Herzig-Straschil and Robinson 1978; Jacobsen et al. 1986 ). Perhaps as a consequence of the small colony size, and (or) because fruit was relatively abundant, the bats that we tracked traveled relatively short distances to forage compared with some other studies (11-24 km; Thomas and Fenton 1978; Jacobsen et al. 1986 ). There are no other known colonies in the area, therefore individuals did not need to spread out as far and thus spent less time commuting and had more time to forage. Female R. aegyptiacus may meet their energy and nutrient requirements by spending a greater proportion of their time feeding while out of the diurnal roost. We could not measure actual feeding time or fruit intake rate. Not all the time a bat spends out of its roost is spent actively foraging (e.g., Barclay 1982), and we observed bats roosting in trees between feeding bouts. Females may simply consume more during the night than males do. Indeed, during lactation, females were away from the cave for almost an hour less than during pregnancy, owing to the shorter night length in summer. Presumably their rate of fruit intake would have to increase to meet the demands of lactation.
We found no evidence that female R. aegyptiacus fed at fig trees more than males did, despite the fact that figs usually have a high calcium content compared with other fruits (O'Brien et al. 1998; Wendeln et al. 2000) , calcium is important for females (Barclay 1994) , and the fig trees bats fed at were relatively far from the cave roost. Ficus sur has relatively large fruit compared with other fruits in our study area. It is thus an efficient food resource for both males and females from a purely energetic perspective. An individual can obtain a large mass of fruit in one visit to a fig tree, rather than having to either move about within a fruit tree to collect many small fruit or return frequently to collect individual small fruits. Ficus sur may also provide sufficient calcium for lactating females, although our analyses suggest that F. sur fruit does not contain a particularly high calcium content, especially compared with other species of Ficus. Mean calcium content of Ficus species from other parts of the World ranges from 5.5 to over 19 ppt (O'Brien et al. 1998; Wendeln et al. 2000) , whereas our samples of F. sur averaged 4.5 ppt. Although F. sur had more calcium than the other species that we analyzed, and more than most other non-Ficus species (e.g., Herrera 1987; O'Brien et al. 1998 ), it may not be sufficiently high to make it particularly rewarding to female R. aegyptiacus compared with other available fruits.
A consistent difference in the foraging behaviour of male and female R. aegyptiacus throughout the study was that females used the native forest patches more than males did. It is not clear why this might be, especially if intraspecific competition for food was not a major factor. The native forest was closer to the roost cave than most of the residential areas that bats flew to, yet males and females had similar travel distances and home ranges. It is possible that the relatively high calcium content of D. whyteana provided females with a suitable source of calcium in the native forest, but it had fruit only during the early part of our study and cannot be used to explain the consistent use of native forest by females.
Whatever the reason female R. aegyptiacus foraged in native forest, their behaviour indicates that this habitat is an important one for this colony of bats. Although native and nonnative fruits in residential areas were also used, especially by males, not all non-native species were eaten, including some Ficus species that are consumed by other fruit bats elsewhere (e.g., F. macrophylla). Our data suggest that R. aegyptiacus in our study area remain dependent on the native forest despite its reduced extent.
Overall, male and female R. aegyptiacus did differ in their foraging behaviour, as has been shown for many other animals. However, many aspects of their foraging did not differ and the differences that were apparent were not those predicted based on the reproduction-nutrition hypothesis.
